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TexHonorna AnbbunoH gnA
LLMHKOBbIX KOHLLEHTpPAaTOB

ALBION PROCESS

TexHonorua Anb6uoH (Albion Process) 6bina
pa3pa6oTaHa komnanuei MIM Holdings (B HacToAwee
Bpems Xstrata Plc) ana nepepaboTku KOHLEHTPATOB,
NONyY€eHHbIX U3 YNOPHbIX PYA LIBETHbIX M AparoLeHHbIX
meTannoB. TexHonoruaA 6bina paspaboraHa B 1993 r. n
3anaTeHTOBaHa Nno BCeMy MUpy.

TexHonorna AnbGUoH BKMOYaeT ropu3oHTaNbHYO BUCEPHYIO
menbHuLy IsaMill AnA nony4YeHnA akTBMPOBaHHOMO
TOHKOU3MENBYEHHOTO KOHLEHTPATA MPY OTHOCUTENBHO HEBBICOKMX
YIENbHbIX Pacxofax 3Hepruu. 3aTeM TOT TOHKOMOJIOTbI MaTepuan
BbiLLENa4MBaeTCcA Npn aTMoCchepHOM AABNEHIN B 0ObIYHbIX
arvTauMOHHbIX YaHax. bnarofapA NPOCTOTe TEXHONOMMYECKON CXEMbI
KanuTanbHble 3aTpaThl Ha CTPOUTENLCTBO (habpuki Mo TexHonorum
AnbBUOH MOTyT BbITb 3HAYNTENBHO HUXE, YEM [J1A COMOCTAaBUMO
thabpyikn BakTepranbHOrO 1M aBTOKJTABHONO BbiLLIENa4VMBaHNA.

Pucyrok 1: Menbhuua IsaMill M300, ycraHoBneHHas Ha npeanpusaTAM KOMNaHUn
Lonmin, OxHas Adpuka

Kntoyesowt B TexHonorum AnbOrnoH ABNAETCA CTaAyA CBEPXTOHKOIO
n3MenbyeHnA. MpoLecc CBEPXTOHKOrO M3MeSbYEeHNA MPUBOANT K
BbICOKOW CTEMNEHM AethopMaLiu1, BHOCUMO B KPUCTANINYECKYIO
peLueTky. B pesynbrate, KONM4ecTBO NOBEPXHOCTHbIX PAa3pbiBOB 3€PEH
11 1edeKToB KPUCTaNINYECKON PELLETKI BO3PACTAET Mo BeNNUYMHE Ha
HECKOJIbKO MOPAIKOB MO OTHOLLIEHWIO K HEN3MENBYEHHBIM MUHEpanaMm.
YBenuyeHne konnyecTa AeEKTOB KPUCTANIMYECKON PELLETKM
«aKTUBMPYET» MWUHepar, CrnocobcTByA BbilLenainBaHuio. bnarogapa
PE3KOMY YBENMYEHIO NOLLEAN NOBEPXHOCTU MUHEPAsa BO3pacTaeT
TakxXe 1 rny6vHa BbilLenadnBaHma.

3a cyeT CBEPXTOHKOIO N3MENBYEHNA TakKe CBOAUTCA K MUHUMYMY
naccuBaLyA MUHEPANbHOWM MOBEPXHOCTM MPOLYKTaMU BbILLENa4mBaHuA
Ha ocHoBe cepbl. O6bI4HO 0caaky, 06pasyloLLECA Ha MOBEPXHOCTM
BbILLENAYBaEMOr0 MHEpPana, MEANEHHO NacCyBUPYIOT MUHepa,
npefoTBpaLLas A0CTYN XMMPeareHToB K NMOBEPXHOCTI MUHEpana.
[NaccrBauma 06bIMHO 3aKaHYMBAETCA, KOraa TONLLMHA COA 0CaLKOB
nocturaet 2-3 MUkpoH. CBEPXTOHKOE M3MeNbYeHe MHepana 4o
kpynHocTn 80% knacca mensye 8-12 MUKPOH YCTPAHAET NaccuBaLMio,
MOCKOMbKY BbILLENa4MBaEMbI MHEPa pa3pyLlaeTca Ao TOro, Kak
CroW 0cajika CTaHOBUTCA AOCTATOYHbIM Af1A NMAcCyBaLumu MHepana.

CTaama oKNCIUTENbHOMO BbILLENa4YMBaHNA OCYLLECTBAETCA B
arnTaLMOHHbIX YaHax, SKCMTyaTupyemblX My aTMOChepHOM
[nasneHnn. [1na CoaeicTBUA OKUCTIEHMIO B PEAKLIVOHHYIO MySibry
BBOAWTCA KINCNOPOA. BhilLienaunBaHme NpouCXoanT aBTOTEPMUYECKH,
Takm 06pa3oM, YTO TeMMepaTypa PeakLMOHHOM MymbMbl 3aAaeTCA
KONMYECTBOM Tensia, BbICBOOOXAaEMbIM B MPOLIECCE PeakLmm
BblLL{eN1a4MBaHNA. TEMO U3 BHELLHMX 1CTOYHIKOB B PEAKLIMOHHYIO
eMKOCTb He MocTynaeT. TeMnepaTypa perynmpyeTca 3a C4YeT pacxofa
[106aBNIAEMOTO KICIIOPOAA W MIOTHOCTM PEAKLUMOHHOM MySibrbl.

[1Be NpuHUMNManbHble CXeMbl 13BEYEHNA LiHKA U3 KOHLIEHTPATOB
C UCMoNb30oBaHneM TexHonorum AnbOuoH NpeacTaBneHbl Ha
pucyHkax 2 v 3. Mo 06enm cxemam TOHKOV3MENBYEHHBIN KOHLEHTPAT

BbILLIENAYMBAIOT B OTPabOOTaHHOM 3NEKTPOINTE U3 Liexa 3NEKTPOM3a.
[lnA conencTamA BbilLeNa4vBaHu1Io B arnTaLMOHHbIE YaHbl NMOAAIOT
KUCNOPOA,. 3aTeM Coaep Kalllyto LMHK 1 Kene3o peakLUMOoHHYIO Mysbmy
HENTPanu3yIioT ANA KOHTPOMA COAePXaHUA XXenesa v K1CcnoThl

nepen 00bI4YHOM OYNCTKOMN LIMHKOBOW MbINbIO 1 9NEKTPONN30M.

Yepes cBoto godepHio komnaxuto Asturiana De Zinc, nocTaBLyKom
TEXHOMON MM 3NEKTPONM3a LuHKa ABnAeTcA [pynna Komnanwi Xstrata,
3KCMNyaTUpytoLLiaa KpynHenwmin B MUpe 3aBoz ANA paduHUPOBaHNA
UMHKa B AcTypun, Vicnanwa.

Crafna HenTpanu3aumm MoXeT OCYLLECTBNATLCA B hopmMe 0BbI4HOrO
HEeNTPanbHOro BbILLENaYMBaHUA, Kak NMOKa3aHO Ha prCyHKe 2, Koraa
peakLMOHHaA Ny/bra U3 MPOLECcca OKMUCTENBHOTO BbiLLENa4BaH!A
HEeNTPann3yeTcA, KOHTAKTHPYA C LMHKOBLIM OrapkoM. 1o sTomy
cnocoby 0CTaTOK OT HEMTPANbHOMO BbLLENa4MBaHMA 3aTEM CryLL@IOT
11 BO3BPALLAIOT B LMK OKUCAIMTENBHOrO BbiLLENa41BaHnA ana
M3BNEYEHNA LMHKa 13 heppuToB. B LIeNom, Takyio TEXHOMOrMYeckyio
CXeMy MPUMEHAIOT TaM, rae BhillenaynsaHne no TexHonornm AnbGroH
ABNAETCA PACLUMPEHNEM CYLLIECTBYIOLLETO NPOVN3BOACTRA.
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PucyHok 2: MpuHuMnManbHas cxema nepepaboTki LIMHKOBbIX KOHLEHTPATOB No
TexHonorun Anb6uoH, BKRYatoWwas Lex o00xura 1 BbilenaynsaHus

[py OTCYTCTBMM 0GXKMIOBON NEYn HEMTPANU3aLmA MOXET
OCYLLECTBAATLCA C UCMOb30BaHNEM OCHOBHOMO CybdaTa LyHKa
(OCLL), nony4aemoro B Lke 04UCTKM 0BOPOTHOrO pacTeopa. JTa
TexHonoruyeckan cxema npeacTaBneHa Ha pucyHke 3. o gaHHomy
cnocoby NPoLECce HenTpanu3aLUmn OCyLLECTBAAIOT B IBE CTaauu, C
BO3BPATOM OCTaTKa OT BTOPOW CTa[nW HEATPanM3aLmmn B NpoLece
BbILLENAYMBAHUA B LLENAX CHKEHUA NOTEPD LMHKA.

TexHonoryA AnbOUOH HEYyBCTBUTENbHA K Ka4eCTBY KOHLIEHTpaTa U
Mo3BONAET NepepabaTbiBaTh HM3KOKAYECTBEHHbIE 1 3arpPA3HEHHbIE
KOHLLEHTPaTbI C BICOKMM COAEPXXAHUEM Xenesa, Meay 1 CBUHLA,
KOTOPblE HEBO3MOXHO NepepaboTaTb Mo TEXHONOrK C 0BXMIOM.
Kpome Toro, cnocobHocTb nepepabaThiBaTb HN3KOKaYECTBEHHbIE
KOHLIEHTPaTbI 06ecrneynBaeT BO3MOXHOCTb MOBbILLEHNA U3BNEYEHUA
LVHKa B Uvkne hnoTaumm, a Takke YNpoLLEHNA cxembl hnoTaumn.
MenbHuLy IsaMill MOXHO ycTaHOBUTBL BHYTPU (DNOTaLMOHHOMO

LuvKna Ana obecneyeHns, npy HEOBXOAMMOCTY, NYHLLETO PACKPbLITHA
MWHEPAanoB W TEXHONOrMYeCcKol rnbKkocTH, MO0 1CNoNb30BaTh ANA
N3MenbYeHNA KOHEYHOro (PNOTALMOHHONO KOHLEHTPaTa. B HacToALlee
BpemA, ANA NOBbILLEHNA Ka4eCTBa KOHLIEHTPaTa 1 N3BneyeHud, Xstrata
3KCNyaTUPYeT Ha CBOWX LIMHKOBbIX NpeanpuATvax 14 mensHuL, IsaMill.

OB6bI4HO M3BNEYEHYE LIMHKA B LIMKNE BbiLLeNaqnBaHuA no TexHonorum
AnbburoH coctanaeT 97-99 BecosbIx %. bnarogapa npocToTe cxembl
BblLLieNa4MBaHNA, KanuTasbHble 3aTpaTbl Mo Gabpuke BbiLLenayrBaHuA
HeBEIMKM N0 CPaBHEHMIO C 0BbIYHBIMU CxeMamit obxira /
BbILLENAYMBAHUA U aBTOK/IABHOMO BbILLENa4MBaHMA.




TexHonorua AnbOMOH ANA LMHKOBbIX KOHLLEHTPaTOB

Xumu3m npoueccos

Boiwenaunsanme caneputa

OCHOBHbIM LMHKCOLEPXKALLMM MUHEPANIOM, NPEACTABNEHHbIM B
6O/bLUMHCTBE LIMHKOBbIX KOHLIEHTPATOB, ABNAETCA cchanepuT, 1
BbILLiENa4MBaHIIE MPOUCXOAUT YEPES OKMCIEHNE TPEXBANIEHTHBIM
Xene3om. Huxe npencraBneHa OCHOBHaA peakUyA BblLLenadinsaHma
no TexHonorum AnsbrioH ana cchaneputa. ObbluHO Gonee

90% cynbduaHoN cepbl B chanepute NePEXoaUT B OCTaTOK OT
BbILLiENa4MBaHVA B BIUAE 3NIEMEHTAPHON Cepbl.

ZnS + Fe,(S0,), = ZnS0, + 2FeS0, +5
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PucyHok 3: MpuHuMnuansHas cxema TexHonoruun AnbGUOH Ans npsiMoro
BbILLENaYMBaHNA LUHKOBBIX KOHLEHTPATOB

Bbiwenaynsanme raneHuta

B uukne BbilenaynBaHma no TexHonorum AnbbuoH raneHnT GeICTpo
OKMCNAETCA C 06pa30BaHVEM 3NIEMEHTapPHON Cepbl MO PeakLmm:

PbS + Fe,(S0,), = PbSO, + 2FeSO, +5

Bbiwenaynsanue depputon

B ycnoBuaAx ropaden Kucnoi cpedbl, MMetoLLEen MecTo B rofioBe Lykna

TexHonorum AnboroH, hepprTbl ObICTPO Pa3pyLLAIOTCA MO peakLUmi:
Zn0.Fe,0, + 4H,50, = ZnSQ, + Fe,(SO ),

DeppunTbl MOTYT CITY>KUTb BaXXHbIM UCTOYHIKOM Xenesa 41A Luka
OKMCNINTENBHOTO BbiLLENa4mNBaHuA.

Bbiwenaynsanue nuputa

B uvkne BbiwenayBaHua no TexHonorun AnsbroH 6yaet
MPOUCXOLMTL PACTBOPEHVE NUPUTA, OAHAKO B LIENIOM 3HAYMTENbHOE

oKUCneHne nupuTa He ByneT HabnoaaTbeA 4O TEeX Nop, Nnoka He dyneT

okvcneHa 6onbluan 4acTb MWHEPanoB LMHKa. OcHoBHo peaKLI,Mel?l
BblILLIEIa4nBaHNA NPUTa ABIAETCA:

FeS, + TFe,(S0,), + 8H,0 = 15 FeSO, + 8H,50,
Okucnenue [ABYXBAJIEHTHOrO Xese3a

Bhienauvsanue no TexHonoruv AnbOGroH ABnaeTca
BblILLIENAYMBAHEM TPEXBANEHTHbIM XENE30M, MPU KOTOPOM
TPEXBaNeHTHOe Xesne30 B PacTBOPE NOCTOAHHO pereHepupyeTca 3a
CYET peakuhn ¢ paCTBOPEHHbLIM KNCTIOPOAOM. KI/ICJ'IOpO,EI, BBOAUTCA
nyTem BAyBaHUA B MyJ/ibny ra3006pa3Horo krcnopoaa. Peakumei
pereHepaunn AByXBaNeHTHOro Xenesa ABAETCA:

2FeS0, +1/20,+ H,S0, = Fe,(SO,), + H,0

KoHTponb copepxanus xenesa

[Tpu Nt06OM KMCAOTHOM BbILLENa4MBaHN LIUHKOBOTO KOHLEHTPaTa,

113 >Xene3ocoaepXallux MUHepanos, Taknx kak heppuTbl U NUpuT,
BbICBOOOXAAeTCA Xene30. XKeneso Takke 4acTo MPUCYTCTBYET B
BMe TBEPAOro pacTBOpa BHYTPU MaTpuLbl caneputa. B npouecce
BbILLENaYMBAHUA XeNe30 UrpaeT BaxHYIO POSib Kak UCTOYHIK
TPexBaneHTHOro Xenesa, 0fHako ANA NPeA0TBPaLLEeHNA YPe3MEPHOro
HaKOMNEeHUA xenesa B LPKyupyloLLem paboyem pacTBope
HeobxoaumMa onepauya KoHTponA. Hanbonee npeanoyTUTENbHbIN
METOZ, KOHTPONA COAepKaHwA xene3a no TexHonorun AnsbroH Gyaet
3aBWCETb OT TWMa NPUMEHAEMON CXEMbI.

Tam, roe BbilenadmBaHme no TexHonorn AnbOUOH MPUMEHAIOT B
COYETaHUN C AENCTBYIOLLIEN YCTAHOBKOW 0OXMra/BbilLieNnaqnBaHuaA,
6obLUaA YacTb Xenesa OyaeT yaanATbCA Ha CTaAWK OCaXAeHUA
APO3WTa C yAaneHemM OCTaBLIErocA Xenesa Ha CTaaun HETPanbHOro
BbILLIENAYMBAHUA.

OcHoBHol peaKLJ,l/leVl OCaxAeHunA Xenesa B B1UAe APO3nUTa ABNAETCA:
3Fe,(S0,), + Na,S0, + 12H,0 = 2NaFe,(S0,),(OH), + 6H,50,

Tam, rae BbillgnaimeaHme no TexHonorn AnbO1oH NpYMeHAT

B Ka4eCTBE CaMOCTOATENBHOrO NpoLiecca, Hanbonee
NPEANOYTUTENbHBIM METOLOM YAaNEHVA Xene3a ABNAETCA
ocaxpeHue B hopme retuTa. TemnepaTypa B KOHLE BbILLENA4MBaHUA
no TexHonorum AnbbrioH 06bi4HO cocTaBnAeT nopaaka 80 — 90°C

1 ABNAETCA MaeanbHOM AnA ocaxaeHuA reTuTa. Ha Bbixome
BbILLIENAYMBAHUA NyNbMy HENTPANN3YIOT OCHOBHBIM CyNbdaToM LiHKa
00 Benn4nHbl pH nopaaka 4 — 4,5, a BpeMA npebbiBaHNA B LUKIE
0CaXAEHUA reTuTa PEryMpyoT Taknv 06pa3oM, 4ToObl OHOBBIN
YPOBEHb COAEPXKaHNA TPEXBANIEHTHOIO XeNe3a B HEMPEPLIBHO
NornonHAEMOM Likne cocTaBnAn meHee 1 r/n. [oTepu LyHKa ¢
reTUTOBbIM OCafKOM COcTaBnAlT nopaaka 1 —3 %, ofHaKo OHM
MOTYT ObITb 3HAYNTENBHO CHIKEHbI MPY NMPABUIIbLHON OpraH13aLm
UMKNa ocaxaeHna retuta. [okasaTeny ocaxaeHua v hunstpaLumn
reTUTOBOrO 0Cajka 0BblYHO MPeBOCXoaHbIE. Linkn ocaxagHua
reTuTa paboTaeT ¢ peunpkynauuen B ronosy npotecca 300 — 600 Y%
CryLLEHHOr0 reTUTOBOrO NMPOAYKTa, CMy>Kallero MCTOYHUKOM
3apOoAbILLEN KPUCTaNM3aLi.

OcHoBHoi peaKLJ,l/leVl OCaxAeHunA Xenesa B BLUAe retuta ABNAETCA:
Fe,(S0,), + 3Ca0 + 7H,0 = 2Fe0.0H + 3CaS0,.2H,0

OcHoBHol cynbdaT LyHKa, NCMOAb3yEMbIA HA CTaAMK OCaxAeHUA
reTiTa, NoNyYaloT B LieXe 04UCTKI 0B60POTHOrO pacTeopa, rae
060raLLEgHHbIN LIMHKOM PacTBOP HEMTPANM3yeTcA C NMoyYeHnem
BOLHOrO 06OPOTHOrO PAcTBOPA.

CopnepkaHue xenesa B pacTBope nocne yaaneHna xenesa obb4Ho
NOAAEPXMBAIOT Ha ypoBHe 8 — 10 ppm.

He/iTpan3oBaHHYI0 peakLyMOHHYIO My/bMy CTyLLAoT C NocneaytoLLen
cunsTpaument neckos cryctutena. O6beaMHeHHble GunsTpaT, Cnve

CryCTWUTENA 11 NPOMbIBbLI C UIETPOB MOCTYMAIOT B ONEPALMIO O4YNCTKM
pacTBOPa LIMHKOBOW MblfbIO, MPEALLIECTBYIOLLYIO 31EKTPOAU3Y LIHKA.

banaHc TexHONnorn4yeckom Boabl

BonHbin 6anaHc cxembl MOALEPXKMBAIOT 3a CHET 0OOPOTHOrO paboyero
pacTBOpa WM 3a CYET NPOMbBIBOB Keka hunsTpaumm, 1Mbo coyeTaHmem
060mx MeTofoB. OBOPOTHbIN PACTBOP HEATPANM3YIOT M3BECTHAKOM C
06pa3oBaHrieM OCHOBHOTO CysbdaTa LivHKa, KOTOPbI BO3BPALLIAIOT B
MPOLECC B LieNax HemTpanusamm.
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